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(54)Title: PROGRAMMABLE DISPLAY DEVICE 



(57) Abstract 

A programmable display device which is constituted of a main 
CPU, a main memory which stores programs, displaying data, and 
other data, a data processing circuit which transforms the format of the 
displaying data in the main memory into the format of the displaying 
data of the display device, a display memory section which stores the 
transformed displaying data, an output processing circuit which 
performs processing for outputting the displaying data to the screen, a 
DMA which performs access to the main memory for data, a program 
memory, a data memory, a display processor which interprets the 
instructions and data described in the program memory and data 
memory and mainly performs the transfer, etc., of the displaying data 
in accordance with the instructions and data, and a synchronizing 
signal generating circuit. 
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11 ... main CPU 
23, 24 ... video input 

12 ... main memory 

13 ... data processing circuit / 

15 ... buffer 

16 ... line memory 

17 ... output processing circuit 
a ... display 

21 ... display processor 

22 ... synchronizing signal generating circuit 
19 ... program memory 



20 ... data mamory 



(5 7) mm 



>CPU, 7u?7 2±^m^~*^<Dfo(D?-?*tm.-?Z*'1 



:tk7 



^ * i® ® m ti -r z> tz. tt> (d j®. m & ft o ttj # m a ® i 



^O^t'J 'VCD 



Ess. £^£*M£n 



WO 98/33167 



^^filzML, ^(z^^"7w y & 7* 4 X "7° 1/ -f ^ A *5 t-t S ^^E U ^ £> coil 

uyzmnfoz. ^ooaft^^^s^, ^^>cpuio i, /-f>^tu io 

2. 7 s — ^ JSIII8& 1 0 3 , ^-f >^^E U 1 0 a\ tti^MS0S§ 1 0 5\ i/Ts-r' 
An/hD-7l 06, IrI^^I ^£$c[eI£§ 10 7 A> £ 5 . 

-iiiic^i.i:9ti, *-r >c pu i o i ^*a^bTK*tb 

— ®®C0^^^— 9 -f >^^E U 1 0 2 »C*&*fli"5. l*J#Hf fife HI 

£& 1 0 7 Tf§£bfc[5]glHf -§-C0^-f i>»oT, ->7tAH> hO-7l 0 
6 **5r — ^tbSi/BK^'r ^/t'J 1 0 2 60 7 H C©7H!/Zl: 
tJE^T^O^'J 1 0 2A^$Sr-^*R*ttll/T, & £ A* C&&#> 6> ftfc 

1 



WO 98/33167 




PCT/JP98/00233 



^-^mm^^-^mmm^ 103 TfTo&&, 7-r>^tu 1 0 4 ic^-^ s 

#W¥6 - 1 4 9 5 2 7f^gt|gS$nT^5«k5l;, M^^^iitc 
#H?6 - 2 9 5 1 6 9^ii«l:S^$nTV^«fc^t, ^ffl©*^ 

3 4 3 4 2^'&mzT%7KTZ> £5 ^SUit^X^ ^ >J £*UfflU ^bT^§§ 
A^a&S. 



2 



WO 98/33167 PCT/JP98/00233 



ffjlB^-f >^^U suffix < >*^E U tC^^-T^— ^£<i£j£*&$j£-frT, 



3 



WO 98/33167 




PCT/JP98/00233 



■^D o 

tut, 

iiuSBfg 1 UlTSW, 2A 777/^0 ©i^tBLR tX# # & 7 K £ > h 



4 



WO 98/33167 




PCT/JP98/00233 



fB«c <d u if =y v y m iZ $> % o 

-r Suisse 4 isifeoyD 

&&<&^&42L JIBES £*TL, 

5 masse- 7 aaifecoyo ^777>^git:S5 0 

Jo L , HfjfB 7 -f > * ^ U £ ^^k-x-^ ^l^tBf fel: 5 O'^fRfe PPt M# 

CI <h^r#^[<h-r^)tfffB^g- 1 !B«©y □ y 7 7 ^t^Sttt* 5. 
-LIES© 1 <D5£W\Z&^T. m^*f &i%\Z>&^t£fflft<Dm^7 : — i?**-i > 



5 



WO 98/33167 




PCT/JP98/00233 



x £ ft tc © & e -r ;u - y -e # 3 „ 

g & 5 ©fggStcfc^T, I1A'^77^'J ^b©i^fcb7 h>x*>)>h 

e> 5 s — ^ £ m & & f &g v> o 



6 



WO 98/33167 




PCT/JP98/00233 



m i mteifc&vmmgt^'&mo— m&^-r ~?u v $ ht&3o 

^5AU~^5C11I^, ;>W 'J (D^tf^— ^ £ T"V X "7° 1/ CD^^tiiTJ 

m 8 ISte^# X ^7 U — >f-^* t ^i(i«l$nTU5^ ^y/t^^tUT-;^ 

CD 33 5 "7 -T > X^E U © 'J "7 y & -5 . " 

mi 3ltta "> V hit*? ^ >»7D-ft- 

mi 4A|2tea:/l/>T r ^ >i/Og^IIW, mi 4B0tt7^ >#-^L tc^3 

mi 5 > h u-)i?—& <Dmftft^&^Tmwm-v$)Z> 0 
m i 8 m*ifcmmrtv 7 7^t'j ©i£*i&f££^-ri»9iEiT&<5. 



7 



WO 98/33167 




PCT/JP98/00233 



^UCD^^EU Ty^tai^f-^, 126 Cl«fffl7< >ti*$&7&*N + 2(Dm-£ 
<D ? ;* ^ U (7) * U V y -7° <h ffl * 7 s — * , 1 2 6 D EI te^ffl ^ -f >1f $g^N 

127 mtenm&mQMismm^%m^(Dmftmmm~?:Sbz>o 

m(D^— ^^IBltS^'f VjS^E U 12, /o^^yn o^tk^-^^v 

^tlfe^^-x — ^^SBtt-rsS^^^USB 1 4 , ^^5^— tffl^fs 7c 

#><7)£l3£:fr "5 £iJ7}#Lg[Eli& 17, ^O^t'J 1 2 ^O^— ^ X ^ -fe x <Ht ? 
DMA (Direct Memory Access) 1 8, yP^^A^t'J 1 9, t-^^^ij 2 



8 



WO 98/33167 




PCT/JP98/00233 



m mkf&®3& 2 2 , tTtA* 2 3, 2 4 t^bM$tl?), 

^-^aaStHlgS 1 3te, 3 EHvI^Ti^ (C^^y D-t y-tJ- 1 9 cfc 0 iH tlT 
ffcSif-^(:*fLTYUV^RGBfi^!T^YUVf3-^2 7 a, M 

izMLT^U y h^%k&ft?W.$k(Dt) 7— >;/ h 2 7 cU 2 7 e ©11^(7) M 
[elS&i:, 8i^e>^5. 31^^: U SIS 1 4 te, 3 HI (C^T=t "5 Id, 

* — v;kd/\°^- >7 £ —&u £<D&mzmm-z&z>7 : —?rty 771 st, -x- 

t57 y"r* — && £Zf^t(D}titl £ fiD^T £ ttl#Ss, 0 iE L Sftf- * ^ t> - 

£fT? D/A3 >A — ^7*nt v~*r 2 1 te, 4 HUd^T =fc "5 

\Z. |£^ffl/X7 7 7^ ; E l J 2 5 a, 2 5 b, 2 6 a, 2 6b£WT£o 

5^— ^ ?r|W]g$i±^UM A (Unified Memory Arch i lecture) ffij&ikW D Atl-2> 
^^>/t'J 1 2 \Zi&m(D7 I/-A/ty7 T £J#0#|j5fcK:& o T *> ^ * t)fc 

e^T, z\(DmMi&m<DW]rE&mw?z>o 

j*-r >c P u 1 1 lei; ^^f-5'tt±i:/'f >/€iJ 1 2 n^^nti^, 

^tlbCO*^^— DMAl SCioTt^tii^tl, Sg4EHd^T^:/o 
izy-tf- 2 1 F*|gBGHE2!ffl A*y 77^ : E'J25a, 25b l:-StWl:M$il?>. 
-tiLTiS:*: • *g/h • X^^y^^c^^^^^nTfeiUfflA'^^T^^U 2 6 a, 
2 6b Id te*rt;*n ^-^MSIhIK 1 3 CiD WiRGBf ^©f-^ 



9 



WO 98/33167 




PCT/JP98/00233 



iz^mzn, >*=e u 1 6 izfemznz. ?^>*=e u i 6 izwz&^nrz 
"r-zit.. mMm^r±^m^ 2 2t>m^^>nmm^(D n y z\z&tm 

dWgj^BtCfe^T, ig^^fc V) (D^^<Dmm\Zm^y" P-fe -y+f" 2 1 \ZX 
•oXntDtl^o SS7°nt7U-2 1 Mcyo^'^A^tU 1 9 feci: ^7='— ^ 

LT, ^tliC^oT^^^— ^^feii^^rfT^o yn^^A/^U 1 9i3j;{j;f 
— ^*^E'J 2 0<7Mf$8te, j&gldJSfcl^T;*^ y^^U 1 2 ri> £ $ *IT < § 0 

^w>^^eu i 2 ^ e> ©s^^— ^©festifr^ra:. >c p u 1 1 a> ^ajg 

^^•7°o-fe^-y-2 1 Lf£fTT£^"&£, ^^^Pizy-y-2 1 g^SgfrT* 
5. »^$^<>CPU1 l&ftffTZOte* aElC^^^E-F (1 

7A/f-^MM^, 

iAfc7"n^7A$?.^fif- ? &mftnim£TZ>o z. o lsTm^y°n±y*)-(D 



10 



WO 98/33167 




PCT/JP98/00233 



^-f >^ ; EU 1 2 ^eteiHT^lcHS-^f^^c ROMte|^ft<E>RAMK:J£^T 

•Jn-kyD- 2 1 CDS^Rjf^^^^Tl^HJT^o ^5Ai~l5Citi, ^-f>p< 

fc^L^^-O^^U 1 2 lMLT^5^7-^^7-f U 1 6 lc 

fifc L T ^ ^ T 5 m & \Z -D H T t£ 93 -T 5 . 

^^X^'J-><!:}i« 5 AlllitJ:^ Id j* < > C P U 1 lCiC. 

£ -T £ <h ¥ tu f © "t> W > H ^ T > * © ^ < > P £ W% cfc 5Tc & 57 

a :/U >5 i W >ift,\t. Z\<7)£o Izm&Oim^^—Z ^fe^t^T'^ 

■ «g/h • 7 + '^©Sfp^T- ^5aiiiHii^ i 3 ^^ffl^-r >itfK&£©fM 

te, *<&7,>7 U — ^ £ 1 SS^x^^fS 7 P — hT*5. 

/O/^'J 1 2©^ ; E , JT77 0 TS?.. ST, 1 MM £^7K-r Sfc&fc:, 

1 i 



WO 98/33167 




PCT/JP98/00233 



i7FU7beta_addr £ 7 L K *B T S * X * U ->te*fi$fc 

^/t'J20 KlfeStU ^-^^U 2 0 £#MT£ uilCioTfe^TS CI 

-f >#^£^-f >#-^L tlTKHU ^(Dffi^^^^^C^^X-^^ XA 4 
TiSiJt§. {g£fcT&nte\ Xf7^A5CT7-f >^ ; E'J 1 6 a-., ^$CT?& 
Xr7yA6l:t7l'>^^ l J 1 6b^, ^O^t'JU©?^/!^ 
LlZtl^f-S^X^'J ->^— 5?W#h%MT h* UX a d d r^t>x llt^X© 

^tkX D-fe y+f 2 1 ^b^T^tXTf ?5;^/ifeT$f)c ^TKlC^ffl £ tlT 

7^>^ ; & I J 1 6 a£fcte7'f>* ; £ , J 1 6 b^CD^—^mmWi, T.'rv XA 
7S:t, U — >Y#|fi]©j£&-tf-^'Xy 1 i, ^l:^it57^>#^L 

tfcJtBrTS. (L+l) G>ffij&*y 1 <fc 0 t>/h$ Vit€T«, Xf^A8CT7 
-f >#^-L l~*g^T3^X;7 U ->^-^*&^^fe^T Fl/Xadd r £^3?X 
£ U ->X^ft<2J^-tM Xx 1 fc^Jn^LT^CO^-i' >#^-(C^^T^^^X 
# U — y^m%M.7 H 1/7, a d d r *5#t5. ^Hffl^X^fh (7t77°A9) 
te, ?i&^7K^^ffl$nTV^^< >^^E U 1 6 a >p< : & U 1 6b^ 



12 



WO 98/33167 




PCT/JP98/00233 



§o ±35^lft^Lfc7< >^t'J 1 6 a tfctt7-f>^=E'J 1 6 b ^O^ii^ y 

fcttH 0 it! L^t>cD^ftitcom^'&i±-e^^-r^) d£^T#£„ 0i|*.fc£C7-T > F 
/&£nfcf£TpW y/t'J 1 2 ±C^iLT43t, S-C-f > F ^ CD jig t~7° ? -i 

F l/7fiil:flf-^, 7J-V;i/^-^, c-r > F>7 1 <7-f>F»7 2 

^< > F-^ 2 ^gc-x— ^^<z>#a^^^— ^*^j5£^n^j^i?t&«ft 

-f > F -7 2^^^— ^ <h«> NTS C If ^ CO ct -5 >^ U — *li#£*-f 
SSI 0 Hteit^CD^O Ht?$^^t5 7 n-^- hT^§„ ffS9ElcD 



13 



WO 98/33167 PCT/JP98/00233 

u±y&2 itCck^>^-r>^ ; eu 1 2 a> e> ^— ^>tU2o ^— ^ ^ 

"5. £fc 1 iSS&^^t" X-f- y 7°B 2 iCTBi® Y^ft.CD&il-tf < Xy 

U a X W?4 >^l^^COT*nHIf 7^ >SiH (Xf7 7*B5) £?t<^ 
aXU>"x>f >^TS©T*ntia 7>>j-f >X^< >^5t (7f7 7°B 6) 

Xy 1 £J±i!£L, y 1 IhKT)^— X*«T LT^&tfn**^ -f >^ ; e i J ^<Z) 2 S$ 
^^^.^$ijp-r^p]^fflr>x-r h (7f»;7'B8) (DMS^tft/^ J^±<Z>#13I£ 
y 1 mtf -5 d t 0 1 ®®^-W^^K^tT-9o 

fg 1 HHa7'l/>f^ >X&L(75il3t^-f >i££t<7) 7 n - hT*5. 

W.1 2Altttt7'l/>r^ >Xfe L<D3l^KiIiM#!K ^ 1 2B@(i7^>#§L 

^n^^-r l tlx, ^-o^-r >#^±T©ii«^-< v^^t^ 
*M > h^siw > hfttfiraj^ns. fcsura:, x>cpui lcioi, * 

U 2 0 ^MTS^ttTStffbTfe^o 

:©it©iW>h$xpt [] ( [] ftteIE?'JJllI£7KTgfc£fEA-r3) , 
M*^>h©t^xpmtLTflt§o 1 2 AEH'tkTJ; O \Z. ^-f># 
#L _hCD^^#< >Mixpt [ 0 ] = x s 0 , xpt [1] =xs 1, xpt 
[2] = ( x e 1 + 1 ) , xpt [3] = ( x e 2 + 1 ) , xpt [4] = (x 
eO+1) M*-f>htxpmtt5i:^5o Xf7 7'C2l:i > itH 1 



14 



WO 98/33167 




PCT/JP98/00233 



*^>^xp^i"J7l, 7x7^0 3 iZX^< >L ±(D&mRtf-1 > b x p 1 

ut#-r&o ^cdxpi, x p r mnrni^^— & £¥UE'ju Xf7 - /c5i:t7'f 

p 1 = x p t [0] =xsOTJbO, x p r = x p t [1] =xs 

^(D^^^-^tiWS^-^T^^) di^^JSUT^, addr=back 
.addr + xm+xsOiaO^-f >#^L Kltg^t^lf Jtr^-^fM^c 
IJh'L'Xaddr Hi T ; ^ 3 a 

7f7 7'C6 CT7^ >#^L7^Pli&7^«^4«L, ^-T>^^U 1 6 a 
^(Df-^^M (7f*;^C7) SfcttvO^tU 1 6 b ^<Z)5r— ^ feiM (X 
T77'C8) ©SOO^^fr?. 7-f U 1 6 a&£Zt7^>*=E U 1 6 b 

^(D^f— Xte, I^IeI^x p 1, x p r - 1 &fz&, xpr- 

x p 1 7-f y/^U 1 6 a £fc te^-C > ;*^r U 1 6b ^\<7)# ^ j^^-^B 

texp 1 Tr £ <£> T\ ^-f >^^U 1 6 a^fcte^-T^^U 1 6 b^-cT)^— ^ 
eiH^a ddr^£>(xsl-xsO) <D^- $ & ? > * =E V 1 6 a£fcte^ 
-r>^^E'J 1 6 bCDx s 0 I3^il|-r^)^ t\ZtzZ> e > h x p r U*A<D 

x s 1 , " ( x e 1 + "l ) m(D^-? S'iKll-S <h#'l::fcJ:£###-1* > h x p 1 £ 
&£fc#K 7°C 9 tCT x p 1 = x p r tTfeM^-f > h x p 1 

C 4) Z.n*><DWlifc& xsl, (xel + 1), (xel + 1), 

(x e 2 + 1 ) , (x e 2 + 1 ) , (xeO+1) (O&IUffl-T? PHSKfrS £ <t 

1 0 IZT^#^J^> hxp t&^tf'T > h$Cx pm<Z)Jfc&£fT^ ^^*^7> b 

x vtfmfttf'C > h^x pmtwwfri:^ <f£%>z\t\z£. o&^-r xDmm^t 

Ml 3|tta7 , ^>f-f y^^h J fz ; y^ ->fc£l<Z>:7a— 3=--^ — FtifeS. S£ 



15 



WO 98/33167 




PCT/JP98/00233 



1 48liayi/>f'f >^*^O^^H®^JT*«. I£ 1 4Altta7>>f^ 

^cs^n^-r >#-^l ti/t, ^<D-^< >#§±-e0a7>>T'f >^ 

-f >^iH^J^T^i^B^f Xt7"7°D ll;^UT> a^^n-t 2 1 a 

1 -cdj^^^-t > ^ u 2 0 _tiz&mz 

su--fx, 7°?^ *yrj miz£owth£nz>, &&wz* ^ocpui 1 tc 

7< >#*§-L-t<&^>JW > htex p t [ 0 ] = x s 0 . xpt [ 1 ] = x s 
1, xpt [ 2 ] = x s 2 , xpt [3] = (xel + 1) , xpt [4] = 
(x e 2 + 1 ) , xpt [5] = (xeO + 1) £fc >htx pmte 

fU^^J >>f(D&Z>m.%-t}'7>$> x p (D £^\Z^^~CWLm-? Z> * 7, J- -j 7°D 1 
4 CioTIRi^nS^'f >L±©£%^3jW >hxpltexpl=xpr=x 
Pt [2] =xs2T$t), D 4 > b x p r (OHIIi; i D x p 

r = xpt [3] = (xel + 1) d (D^yjk'r— 9 (D ? <i >#-^ L fcffi 

^T^^-f > 1 T-*-^*&$35fcH7 FUXaddrSt a d d r =w inl_ 
addr + (xel-xsl + 1) * (L-ysl) + ( x s 2 - x s 1 ) b.% 
m^n^> (Xr«y7°D5) o ^-f >#§L^^ft!fi^XT7 7°D 6 KT*IJ 
8ffL, 7^f>^ ; E'J 1 6 a^Or-^feii Ut77'D7) tfctt^'fV^t'J 
1 6 b^Or-^fel (7f'>7'D8) c7)^JO#^L^fT-5 „ 

>^ ; EU 1 6 a^fctt7^f>^ ; EU 1 6 b -\<£>^— ^fe^t+K Xte, 



16 



WO 98/33167 




PCT/JP98/00233 



*gffla*xpl, xpr-H?*Sfcfc> xpr-xpli&5, ^O^t'J 1 
6 a^fctt^O^^'J 1 6 b ^(D»£&#-j4ffitex piTftSi^. 

1 6 a*fctt7-f>^ : E l J 1 6 b ^©f-^feld a d d r ^ £ ( (xel 
+ 1) -xs2) 5)7-^*7^ >^ ; E'J 1 BaSfcli^O/t'J 1 6b©x 
s 2 IC&M-TSC: 7 r -**£atti&7&, f©f-^l:^LTa7>>T 

L t'fg^T^ >F7 2 {%%k^—?fem9cm7 K a d d r te, a d d r = 
win2e_addr + (xe2-xs2 + l) * (L - y s 2 ) £^ti}£n§ 
C^-y 7°D 10). 

-vCD^'— ^ (X-x-v "7°D 12) Jf;(J7^ /^'J 1 6 d^(D^—^^m 

(Xf77°D 1 3) £>#J0#*.£:fT'5. ^©<i:t©7<>^t 'J 1 6 c^fctt7 
-f >^^E'J 1 6dlia7*l'>7^> ^ffl ^'f^^^'JTJ&S. 7^>^ : E I J 1 6 
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